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CRISTALWWGaAHY. A1iD T;CH*IULOGY

* USSR

[•ollowirg Is the translation of an article by
L. Belymye*, Deputy Director, Institute of

. Cryst.lleOgrah, Academy of Sciences USSR, Int he Atusesiu-L ý go n~ewspper VeW•yaa
"" { (ko8Cj Iveng)# JosGoWp r -iPIy r

Crystallography and technological progress •..,

It is not very long ago that such a comparison would

have appeared strange. Yet there was a time when

crystallography was Idlered only as an Introduction

to mineralogy. The science of crystals, impetuously

expanding, cane into a close relationship with teohnoloa.

It was found that the creation of materials necessary

for the production of new modern devices and machines Is

impossible without a deep knowledge of the nature of'

solid, its atomic-crystalline structure and the processes

of growing crystals.
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F Th1'be remarkaole properties of cry€ttals distinguish

their value for the development of rudioengineeringg

electronics, and 8 conauctor teo•nology.

.For .instatce, owing to their electronc properties,

many crystals are used 43 uziusual rbdiation transfortiers

and converters of energy fror'1 ore type to another. 'ihey

mvke It possible to convert the eners.y of oscillation

into electrical energy. Just .sucn crystal converters

Ere employed in hydroacoustic receivers, micro-)hones,

and v.-;rious ;r~iasmitters. At tu-e sai• ti.:.e, electrical

oscillations may be convertec into womcnr.ical oscillations

using a crystalline piesoelectric emitter.

Crystals also have the capacity to produce uwry

other extraordinary traasformitions: thanks to pyre-

electric crystals temperature variations are obtmined

by electrical signals.

It wa found tnat it is possible to convert one

length of Glectromrapnetic 7.avo t(; ar.other simply ind

e.-.oily, using crystals. A p&rticul&trly import.rit

Iproperty of crystils is not only to transform one ýtypeJ
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Tof energ into enother, but also to generate and

amplify short and ultrashort waves. That very property

permitted their application as microwave and light

wave qua4tum~generators. And this lead to a real

revolution in t'ehnology.

"It is not difficult to foresee that there will not Cam be

*frther development in ultrashort wave radioenginsering

and the automatisation :*f production, but also inereases

in the speed of electronic computers which will require

the replacement of vacuua electronic devices by crystal

devices. In many cases they exceed previous reliabilitymid

are lighter and smaller in'size.

Studying the laws of the structure of matter,

Soviet crystallographers persistently seek anti e

further practical application of the results of these

works.

One basic direction in the works of our institute

is the growing of artificial crystals, which are badly

needed in Insttrument making and other areas of produc'

, ion. This is a complex business eMtiUnq th e --M-WO



F-afd pre parat ion 'of cry st4lliziatioi, cevicest t~he

selectionA of the necess~ry crucibles for the~se s&me

purpobsee, the selectior. of chem~icals and, of course,

Lre invest~igationi of these very processes of growing

C ry St r;5.1

..oviet ý;cieritists already haeve iivers indaustry the

mvethods~ for urrearinc m~any cryzL..Iina.e~~ei.s

sub ias ritfi~cil. rcieis waiJcl "r% used in 'U.nufZtl~

~i~e~.trs. ~Asyee~r ini oi.r inbtitut~e, t.'.e devel-opment

c-fa -t, ~ov etno4a V .f.

jointly ',-ith the rnanuficturert. the pro.iuC4-ion of

i:,air~e iC-~tk3%it.;h. rýt.Js4i .0-eViOUS-Ly £i-X5 isaotope.

c .Q-., oe.*t~ior -;us ratirara- :Lhfay wre used fethe praeoara-

tion. Of sis2 ensitivu couraters to record r~eut~roi~s-

Thi Nothod of arm~ing the swesU.4 eptioa exp~sta has bee

refined, for .za~1, nxwolte wasn added maoo~uufully., A new type oC

elsctrioa f vffmae wasn ereated In our institute for' this purpose, Tests.

s~:.dthti wi~th it it is .)oasizile tt) ortaIin a very
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1 7*gh vacuurum (Lnut is, a rarefied ctmosphere) with a

high tev'eeaturev, nhicn is particularly important for

t•te oreparation of high quality cryst..le. The design

oi" the new 'urr.ace wds provided to industry,

The vaiue of crystalline semi-conductor materials

lor new tebhn.ijues is widely ,xown now. Ar important

role is -played by silicon, •ermaniunr, _rnd cther

semiconductors and their hlloys in runy electronic

.1evices. !.1owKevar, the reliaaility of semi-conductor

cowior.ents is riot 4l.•ys the s,5,,.e -- sometimes irregular-

itias in týa .-tr-,.xture of tbe cry'stalp so-va:lled internal

urir.-s .:,L! dJislocations, znzy reduce tne reliatiliry of

tnese aevices. 3 £ilinr, any miLrii&ture semi-conauotor

t:'ioje maay nelt the operation of a complex radio

erineerinr, ieVice.

,.eOthot ior checkin& tne utructure of the semi-

ccnductor cryst.ls A•"r aeveloped in tne institute.

An apperatus ba.W an thes e mmi ds we also bunt4

wiic± Isiees' Laid fi:%es even the sli-.htest irreoularities

in a _co1oheneous crystal. j



F One recently completed operation is even being

diacontinued. It is of interest to the construction

industry. In snort, ý, det&iled" study o6f the regularity

of the crystalline structure of coment-producing

silicants succqsafully lead to ohanges in the recipe

for the prepa'ration of cements. 1:-d materiLis introdici-

ble in their componernts improve the quality and increatO

the durability. at "the same time the preaar'ation of the

cement is reduced. hith the concern 6f the institute in

aidin, zhe ;orkers oI" industry a p e :.,.s issued, iz

which the new method for the preparation of cement was

described.

In coZ•clusion I want to aebduiin the significance

of rapid and operational transmission of the scientific

o C-, r4 oti orA. of industryv.

The November P•enu of the Oontni C-aoittee s CPa s

abl&pted the soientifio vcwmker. to ptIipate aotiwQy In the

voluton. of tVw Urwge problnea oteohno10ogioa pmroglese

Sij,



~ciei~i., ~ lo:,vt. prtetict.I~ v. ..uae if' it ra :c.iýr.

they~~~~~~o ad6,nw paaues ri atrs and.otcy rel heliirie .or%,

I&y the.tj' pwdutel.on tran ze~mt ac ome turt.. p1Luc.Temu

-ere i thie en-terprise iz.,mtst

ot~. t; en~icr. of ty1b e Ath r'oj; r.-ct!teriy1 isd or~ier

they djua n:~ew.3 appratxwe train~l adeovj an hel famiecri: e then

wih heprdutin roese. Thi coprto-sualVaopse



pub"1-ih the results achieved irn the formr of special T

All this creates a prolon~ged uraicn of scien~ce and

teahnaUMW~ arA hielos a~tua3J*. tw i'eu2.t. da gaetiml Offcat

quiackly and acouratel7.


